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(54) ENGINE

(57)  The purpose of the present invention is to pro-
vide an engine having a revision means which regulates
rotation speed of each of cylinders while reflecting spe-
cific unevenness of rotation of each of the cylinders. With
regard to an engine 2 having a plurality of cylinders
wherein opening timing of each of injectors 3 can be con-
trolled respectively, comprising an individual standard ro-
tation speed output unit 30 which outputs individual
standard rotation speed Nstdi of each of the cylinders
following fuel injection of the corresponding injector 3
when all the injectors 3 are in normal state, an engine
rotation speed sensor 6 which detects individual actual
rotation speed Ni of each of the cylinders following the
fuel injection of the corresponding injector 3, and a revi-
sion amount calculation unit 50 which calculates revision
amount of fuel injection amount to each of the cylinders
from the corresponding injector 3 based on difference
between the individual standard rotation speed Nstdi
stored in the individual standard rotation speed output
unit 30 and the individual actual rotation speed Ni calcu-
lated by the engine rotation speed sensor 6.
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Description
Technical Field

[0001]
engine.

The presentinvention relates to a multi-cylinder

Background Art

[0002] Conventionally, there is well known a multi-cyl-
inder engine that each of the cylinders has a fuel injection
valve. Such a multi-cylinder engine cannot obtain a stable
driving state because of dispersion of rotation speed of
each of the cylinders caused by specific dispersion of the
fuel injection valves, structural tolerance of each of the
cylinders, opening and closing timing of a suction and
exhaust valve, or change with time of the engine. Then,
there is also known an engine which controls fuel injection
so as to reduce dispersion of rotation speed of each of
the cylinders. The Japanese Patent Hei. 07-059911 dis-
closes a control art of cylinders, whose order of combus-
tion is continuous, that fuel injection amount of a certain
cylinder is revised so as to made the maximum rotation
speed equal to that of the cylinder just before at the time
just after combustion.

[0003] However, dispersion of rotation speed may ex-
ist between each of the cylinders of the engine. By con-
necting load such as a hydraulic pump always to the en-
gine, rotation alternation different from that following pis-
ton reciprocation of the engine may cause dispersion of
rotation speed between each of the cylinders. The fuel
injection amount revision control of the Japanese Patent
Hei. 07-059911 is performed so as to make the maximum
rotation speed of each of the cylinders equal to each oth-
er, whereby fuel injection amount may not be revised
within the range of dispersion. In the case that the specific
unevenness of rotation exists between the cylinders,
when fuel amount is revised so as to make the rotation
speed of each of the cylinders equal to each other, the
specific alternation is also canceled, whereby it is disad-
vantageous because the fuel injection may be stopped
or excessive injection may occurs.

Disclosure of Invention
Problems to Be Solved by the Invention

[0004] The purpose of the present invention is to pro-
vide an engine having a revision means which regulates
rotation speed of each of cylinders while reflecting spe-
cific unevenness of rotation of each of the cylinders.

Means for Solving the Problems

[0005] An engine according to the present invention,
wherein a fuel injection valve is provided in each of the
cylinders and opening timing of each of the fuel injection
valves can be controlled respectively, comprises an in-
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dividual standard rotation speed output means which out-
puts individual standard rotation speed of each of the
cylinders following fuel injection of the corresponding fuel
injection valve when all the fuel injection valves are in
normal state, an individual actual rotation speed calcu-
lation means which calculates individual actual rotation
speed of each of the cylinders following the fuel injection
of the corresponding fuel injection valve, and a revision
amount calculation means which calculates revision
amount of fuel injection amount to each of the cylinders
from the corresponding fuel injection valve based on dif-
ference between the individual standard rotation speed
and the individual actual rotation speed.

[0006] With regard to the engine according to the
present invention, preferably, the individual standard ro-
tation speed output means stores difference from the
standard rotation speed for each engine rotation speed
region or each load region, and the difference from the
standard rotation speed of each of the cylinders is se-
lected corresponding to the engine rotation speed region
or the load region.

[0007] With regard to the engine according to the
present invention, preferably, the individual standard ro-
tation speed output means regards crank angle at a cent-
er point between a compression top dead point of the
certain cylinder and a compression top dead point of the
next cylinder at the time that all the fuel injection valves
are in normal state as standard crank angle of the certain
cylinder, and average of actual rotation speed based on
fixed change of crank angle until reaching standard of
crank angle of each of the cylinders is selected as the
individual standard rotation speed of the cylinder, and
the individual actual rotation speed calculation means
regards crank angle at a center point between a com-
pression top dead point of the certain cylinder and a com-
pression top dead point of the next cylinder as standard
crank angle of the certain cylinder, and average of actual
rotation speed based on fixed change of crank angle until
reaching standard of crank angle of each of the cylinders
is selected as the individual actual rotation speed of the
cylinder.

[0008] With regard to the engine according to the
present invention, preferably, the individual standard ro-
tation speed output means selects maximum actual ro-
tation speed from a compression top dead point of each
of the cylinders to a compression top dead point of the
corresponding next cylinder at the time that all the fuel
injection valves are in normal state as the individual
standard rotation speed, and the individual actual rotation
speed calculation means selects maximum actual rota-
tion speed from a compression top dead point of each of
the cylinders to a compression top dead point of the cor-
responding next cylinder as the individual actual rotation
speed.

[0009] With regard to the engine according to the
present invention, preferably, the individual standard ro-
tation speed output means selects rotation speed at the
time of production and shipment or at the time of regu-
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lation of the fuel injection valves as the individual stand-
ard rotation speed.

[0010] With regard to the engine according to the
present invention, preferably, the individual standard ro-
tation speed output means selects rotation speed at the
time that fuel injection is stopped and the engine is mo-
tored as the individual standard rotation speed.

[0011] With regard to the engine according to the
present invention, preferably, the individual standard ro-
tation speed output means selects rotation speed in the
state that the engine is connected to a working machine
at the time that all the fuel injection valves are in normal
state as the individual standard rotation speed.

[0012] With regard to the engine according to the
present invention, the engine has a detection means de-
tecting a driving state of the engine, and the revision
amount calculation means calculates revision amount
when the detection means detects a setting state of the
engine.

Effect of the Invention

[0013] According to the engine of the present inven-
tion, the basic injection amount is revised based on the
difference between the individual standard rotation
speed and the individual actual rotation speed of each
of the cylinders, whereby the rotation speed of each of
the cylinders can be regulated while reflecting the specific
unevenness of rotation of the cylinders.

[0014] According to the engine of the present inven-
tion, the rotation speed of each of the cylinders can be
regulated while reflecting the specific unevenness of ro-
tation of the cylinders for each engine rotation speed re-
gion or each load region.

[0015] According to the engine of the present inven-
tion, the rotation speed of each of the cylinders can be
regulated while reflecting the specific unevenness of ro-
tation of the cylinders based on the rotation speed cor-
responding to the combustion process of each cylinder.
[0016] According to the engine of the present inven-
tion, even if the change of rotation speed between the
compression top dead point of each cylinder and the com-
pression top dead point of the next cylinder is asymmetric
about the crank angle, the rotation speed of each cylinder
can be regulated while reflecting specific unevenness of
rotation of each cylinder based on the rotation speed cor-
responding to the combustion process of each cylinder.
[0017] According to the engine of the present inven-
tion, the rotation speed of each cylinder can be regulated
while reflecting specific unevenness of rotation of each
cylinder without influence of secular degradation and the
like.

[0018] According to the engine of the present inven-
tion, at the time of shipment from the factory or the like,
even ifthe engine cannot be driven actually, the individual
standard rotation speed in the no-load state can be
judged by the motoring so as to regulate the rotation
speed of each cylinder while reflecting specific uneven-
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ness of rotation of each cylinder.

[0019] According to the engine of the present inven-
tion, even if the engine is unitized with a working vehicle
such as a hydraulic pump or a dynamo which is always
connected to the engine, revision accuracy of fuel injec-
tion amount can be improved.

[0020] According to the engine of the present inven-
tion, the rotation speed of each of the cylinders can be
adjusted while reflecting the fixed unevenness of rotation
between the cylinders exclusive of influence of change
of rotation at the transitional period caused by the accel-
eration/deceleration or change of the load.

Brief Description of Drawings
[0021]

[Fig. 1] It is a schematic drawing of entire construc-
tion of a common-rail type diesel engine according
to the present invention.

[Fig. 2] It is a block drawing of an each cylinder in-
jection amount revision means.

[Fig. 3] It is a graph of timing of the each cylinder
injection amount revision means.

[Fig. 4] Itis a table drawing of standard rotation speed
maps.

[Fig. 8] It is a block drawing of another each cylinder
injection amount revision means.

[Fig. 6] It is a table drawing of another standard ro-
tation speed maps.

[Fig. 7] It is a graph of rotation speed against crank
angle showing operation timing about standard ro-
tation speed.

[Fig. 8] It is a graph of rotation speed against crank
angle showing another operation timing about stand-
ard rotation speed.

The Best Mode for Carrying out the Invention

[0022] Explanation will be givenon afour-cylinder four-
cycle common-rail type diesel engine (hereinafter, re-
ferred to as "engine") 1 as an embodiment of the present
invention referring to Fig. 1.

As shown in Fig. 1, the engine 1 comprises a diesel en-
gine main body (hereinafter, referred to as "engine main
body") 2, four injectors 3, a common rail 5 and an engine
control unit (hereinafter, referred to as "ECU") 100.

The engine main body 2 is a main body of the four-cyl-
inder four-cycle diesel engine. Each of the injectors 3 has
an electromagnetic valve 4 and is disposed in corre-
sponding one of the cylinders as a fuel injection valve.
High pressure fuel is accumulated in the common rail 5,
and the high pressure fuel is distributed to the injectors
3. The ECU 100 controls each of the electromagnetic
valves 4 of the injectors 3 individually to open and close
so as to inject optimal amount of fuel to the cylinders of
the engine main body 2 at optimal timing.

The present invention is not limited to the engine 1 and
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any engine which can control individually opening timing
of each fuel injection valve can be used. The number of
cylinders is also not limited.

[0023] Theengine 1 has anengine rotation speed sen-
sor 6 as an individual actual rotation speed calculation
means. The engine rotation speed sensor 6 is connected
tothe ECU 100. The engine rotation speed sensor 6 com-
prises a pulse sensor 6a and a pulser 6b, and calculates
rotation speed based on the time required for fixed
change of angle of a crankshaft 7 provided in the engine
main body 2 (distance between pulse detection times).

[0024] Explanation will be given on standard rotation
speed Nstd and individual actual rotation speed Ni ("i"
indicates each of the cylinders) referring to Fig. 7. Fig. 7
shows change of rotation speed (angular speed) of each
of the cylinders (#1 to #4) while the axis of abscissas
indicates crank angle (CA) and the axis of ordinates in-
dicates rotation speed (Ne). The engine 1 of this embod-
iment is the four-cylinder four-cycle diesel engine and
has a combustion cycle that fuel is injected to a first cyl-
inder (#1), a third cylinder (#3), a fourth cylinder (#4), and
a second cylinder (#2) in this order and the crankshaft is
made two revolutions over one cycle. The rotation speed
is minimum at the crank angle of the top dead point (TDC)
of each cylinder.

The standard rotation speed Nstd is the average of an-
gular speed accompanying the fuel injection of each cyl-
inder and is shown by a two-dot chain line in Fig. 7. The
individual actual rotation speed Ni is angular speed ac-
companying the fuel injection of each cylinder. The crank
angle at the TDC of the certain cylinder is referred to as
"TDC crank angle", and the crank angle at the center
point between the TDC of the certain cylinder and the
TDC of the next cylinder (the point showing the maximum
rotation speed in Fig. 7) is referred to as "standard crank
angle". Then, the individual actual rotation speed Ni is
the average of rotation speed between the TDC crank
angle and the standard crank angle of each cylinder.
Namely, the individual actual rotation speed Ni of each
cylinder is the average of rotation speed in the meshed
part of Fig. 7.

The standard rotation speed Nstd of each cylinder is the
individual actual rotation speed Ni that all the cylinders
are at the initial state. The initial state means enough
maintained state such as at the shipment or just after the
maintenance, and is referred to as "normal state" in this
specification. Though the individual actual rotation speed
Ni is defined as the average of rotation speed between
the TDC crank angle and the standard crank angle of
each cylinder, the starting point may be shifted forward
or rearward from the TDC crank angle. In effect, what is
required is only to set the starting point crank angle to
the standard crank angle so as to reflect the rotation
speed in the combustion process of the certain cylinder.
[0025] Next, explanation will be given on a fuel injec-
tion amount revision system 10 of this embodiment re-
ferring to Fig. 2. The fuel injection amount revision system
10 is disposed in the ECU 100 and revises the rotation
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speed of each cylinder of the engine main body 2.
[0026] As shown in Fig. 2, the fuel injection amount
revision system 10 comprises a basic injection amount
output unit 20, an individual standard rotation speed out-
put unit 30, a difference operation unit 40, a revision
amount calculation unit 50 and an injection amount op-
eration unit 60.

[0027] The basic injection amount output unit 20 out-
puts basic injection amount Qbas from engine target ro-
tation speed Nm and engine actual rotation speed Ngov.
Namely, the basic injection amount output unit 20 outputs
the basic injection amount Qbas so as to make the engine
actual rotation speed Ngov close to the engine target
rotation speed Nm. The basic injection amount output
unit 20 outputs the basic injection amount Qbas so as to
decrease the difference between the engine target rota-
tion speed Nm and the engine actual rotation speed Ngov
for example by PID control.

The purpose of the basic injection amount output unit 20
is not to perform the control of the rotation speed of each
cylinder which is the concept of the present invention,
but to stabilize the rotation speed of the whole engine 1.
The engine actual rotation speed Ngov in this embodi-
ment is the moving average from the latest Ni to Ni of the
cylinder several numbers before.

[0028] The individual standard rotation speed output
unit 30 outputs individual standard rotation speed differ-
ence A Nstdi from the basic injection amount Qbas and
the standard rotation speed Nstd.

Furthermore, the individual standard rotation speed out-
put unit 30 has individual standard rotation speed differ-
ence maps 31 to 34 as selection means respectively cor-
responding to the four cylinders of the engine 1.

[0029] The difference operation unit 40 calculates in-
dividual standard rotation speed Nstdi from the standard
rotation speed Nstd and the individual standard rotation
speed difference A Nstdi.

[0030] The revision amount calculation unit 50 calcu-
lates injection revision amount A Q from the individual
standard rotation speed Nstdi and the individual actual
rotation speed Ni. The revision amount calculation unit
50 calculates the injection revision amount A Q so as to
make the difference between the individual standard ro-
tation speed Nstdi and the individual actual rotation
speed Ni small for example by Pl control.

[0031] The injection amount operation unit 60 calcu-
lates injection amount Qinj from the basic injection
amount Qbas and the injection revision amount A Q. Each
of the injectors 3 injects respective injection amount Qinj
to the corresponding cylinder.

[0032] The basic injection amount Qbas is revised
based on the difference between the individual standard
rotation speed Nstdi and the individual actual rotation
speed Ni (the individual standard rotation speed differ-
ence A Nstdi) of each of the cylinders, whereby the rota-
tion speed of each of the cylinders can be regulated while
reflecting the specific unevenness of rotation of the cyl-
inders.
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[0033] Explanation will be given on the timing of fuel
injection amount revision control using the revision
amount calculation unit 50 referring to Fig. 3.

Fig. 3 shows time series change of the engine actual
rotation speed Ngov detected by the engine rotation
speed sensor 6. As shown in the diagram, the fuel injec-
tion amount revision control using the revision amount
calculation unit 50 is only performed in the case that the
engine actual rotation speed Ngov converges for fixed
time A t within fixed engine actual rotation speed width
A Ngov. Namely, the fuel injection amount revision con-
trol based on the individual standard rotation speed Nstdi
is performed at the time of setting, and the fuel injection
amount revision control is stopped and the fuel injection
amount is controlled based on only the basic injection
amount Qbas at the transitional period.

The fixed engine actual rotation speed width A Ngov
shows the width of the engine actual rotation speed Ngov
and does not depend on the magnitude of the engine
actual rotation speed Ngov.

[0034] According to the construction, the rotation
speed of each of the cylinders can be adjusted while re-
flecting the fixed unevenness of rotation between the cyl-
inders exclusive of influence of change of rotation at the
transitional period caused by the acceleration/decelera-
tion or change of the load.

[0035] Explanation will be given on the individual
standard rotation speed difference maps 31 to 34 as se-
lection means in detail referring to Fig. 4.

The individual standard rotation speed difference A Nstdi
is difference of rotation speed between the individual ac-
tual rotation speed Ni of each of the cylinders (the indi-
vidual standard rotation speed Nstdi) and the standard
rotation speed Nstd in the case that all the fuel injection
valves are at the normal state, and is previously provided
for each engine load and each individual standard rota-
tion speed Nstdi.

Each of the individual standard rotation speed difference
maps 31 to 34 is indicated by the matrix that the line is
the basic injection amount Qbas as an alternate index of
the engine load and the row is the standard rotation speed
Nstd as the engine rotation speed. Namely, each of the
individual standard rotation speed difference maps 31 to
34 shows dispersion of the corresponding cylinder
against the standard rotation speed Nstd for each load
state and each standard rotation speed.

For example, in Fig. 4, with regard to the cylinder having
the individual standard rotation speed difference map 31,
a cell o shows that the individual standard rotation speed
difference A Nstdi is +5 in the driving state that the basic
injection amount Qbas is 25mm3/st and the standard ro-
tation speed Nstd is 1200rpm, whereby the individual
standard rotation speed Nstdi is shown to be 1205rpm.
The engine load is alternated with the basic injection
amount Qbas above. However, in the case of a dynamo
or a hydraulic pump that engine load is clear, the engine
load itself may be used as an argument.

[0036] Explanation will be given on a fuel injection
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amount revision unit 110 which is another embodiment
of the presentinvention in detail referring to Figs. 5 and 6.
As shown in Fig. 5, each of individual standard rotation
speed maps 131 to 134 indicates the individual standard
rotation speed Nstdiitself. Each of the individual standard
rotation speed maps 131 to 134 indicates a matrix that
theline is the basic injection amount Qbas as an alternate
index of the engine load and the row is the standard ro-
tation speed Nstd as the engine rotation speed.

As shown in Fig. 6, fuel injection amount revision unit
110 comprises the basic injection amount output unit 20,
the individual standard rotation speed output unit 30, the
revision amount calculation unit 50 and the injection
amount operation unit 60. Namely, since each of the in-
dividual standard rotation speed maps 131 to 134 indi-
cates the individual standard rotation speed Nstdi, it is
not necessary to calculate the individual standard rota-
tion speed Nstdi from the standard rotation speed Nstd
and the individual standard rotation speed difference A
Nstdi, whereby the difference operation unit 40 can be
omitted.

According to this construction, the effect similar to the
fuel injection amount revision system 10 can be obtained.
[0037] Explanation will be given on calculation timing
of Qinj referring to Fig. 7.

For example, with regard to the cylinder of #1, the ECU
100 selects individual standard rotation speed difference
ANstd1 ofthe #1 cylinder stored in the individual standard
rotation speed difference map 31 (#1) while using the
basic injection amount Qbas and the row is the standard
rotation speed Nstd of #1 at the fuel injection one com-
bustion cycle before as arguments, thereby calculating
individual standard rotation speed Nstd1.

Next, the ECU 100 calculates the average of rotation
speed from the standard crank angle of the #1 cylinder
one combustion cycle before to the TDC crank angle (the
shaded portion in Fig. 7) as individual actual rotation
speed N1.

Then, the ECU 100 calculates injection revision amount
AQ from the individual standard rotation speed Nstd1 and
the individual actual rotation speed N1 and adds it to the
basic injection amount Qbas based on the engine actual
rotation speed Ngov calculated just before this fuel injec-
tion of the #1 cylinder so as to calculate Qinj.

[0038] Namely, the injection revision amount A Q is
calculated based on the basic injection amount Qbas and
the individual standard rotation speed Nstdi of the cylin-
der itself one combustion cycle before. Difference of one
combustion cycle exists between Qbas which is the basis
of Qinj and Qbas which is the argument of the injection
revision amount A Q (=the individual standard rotation
speed Nstdi). However, since the revision by the revision
amount calculation unit 50 is performed at the stationary
state as mentioned above, the difference between Qbas
which is the basis of Qinj and Qbas which is the basis of
the injection revision amount A Q is inconsiderable.
[0039] Explanation will be given on another selection
embodiment of the individual standard rotation speed
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Nstdi referring to Fig. 8.

In this embodiment, the individual standard rotation
speed output unit 30 selects the maximum rotation speed
in the range between the compression top dead point of
the cylinder and the compression top dead point of the
next cylinder (the white circle in Fig. 8) in the case that
all the fuel injection valves are at the normal state as the
individual standard rotation speed Nstdi of the cylinder
itself. The individual actual rotation speed Ni is calculated
similarly.

[0040] Since the individual standard rotation speed
Nstdi of each cylinder is selected as the above, the rota-
tion speed of each cylinder can be regulated while re-
flecting specific unevenness of rotation of each cylinder
based on the rotation speed corresponding to the com-
bustion process of each cylinder.

[0041] Accordingly, even if the change of rotation
speed between the compression top dead point of each
cylinder and the compression top dead point of the next
cylinder is asymmetric about the crank angle, the rotation
speed of each cylinder can be regulated while reflecting
specific unevenness of rotation of each cylinder based
on the rotation speed corresponding to the combustion
process of each cylinder.

[0042] Next, explanation will be given on the selection
method of the individual standard rotation speed differ-
ence A Nstdi (individual standard rotation speed Nstdi)
of the individual standard rotation speed difference maps
31 to 34 (131 to 134) of the individual standard rotation
speed output unit 30 (130) in detail.

[0043] Firstly, explanation will be given on one of se-
lection methods of the individual standard rotation speed
difference A Nstdi.

With regard to this selection method, the individual stand-
ard rotation speed difference A Nstdi is defined as dis-
persion of rotation speed of each cylinder at the time of
shipment of the engine 1 from a factory or at the time of
regulation of the injectors 3. Namely, at the time of ship-
ment or at the time of regulation of the injectors 3, the
above-mentioned various kinds of data of each cylinder
is obtained, and the dispersion of engine load and rotation
speed between each cylinder is stored in the individual
standard rotation speed difference maps 31 to 34.
[0044] Accordingly, the rotation speed of each cylinder
can be regulated while reflecting specific unevenness of
rotation of each cylinder without influence of secular deg-
radation and the like.

[0045] Explanation will be given on another selection
method of the individual standard rotation speed differ-
ence A Nstdi.

With regard to this selection method, fuel injection of the
engine 1 is stopped, that is, an external rotational driving
means is connected to the crankshaft (output shaft) and
fuel is not supplied so as to prevent the combustion, and
then the dispersion of rotation speed of each cylinder at
the time of motoring of the engine 1 is obtained as the
individual standard rotation speed difference A Nstdi.
Namely, the dispersion of rotation speed of each cylinder
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inthe no-load state not according to fuel injection is stored
in the individual standard rotation speed difference maps
31 to 34.

[0046] Accordingly, at the time of shipment from the
factory or the like, even if the engine cannot be driven
actually, the individual standard rotation speed Nstdi in
the no-load state can be judged by the motoring so as to
regulate the rotation speed of each cylinder while reflect-
ing specific unevenness of rotation of each cylinder.
[0047] Furthermore, explanation will be given on an-
other selection method of the individual standard rotation
speed difference A Nstdi.

With regard to this selection method, the dispersion of
rotation speed of each cylinder in the state that the crank-
shaft (output shaft) of the engine 1 is connected to a
working machine is obtained as the individual standard
rotation speed difference A Nstdi. In this case, the work-
ing machine is a hydraulic pump, a dynamo, a reduction
gear or the like. Namely, the dispersion of rotation speed
of each cylinder of not the independent engine 1 but the
engine in the product state (setting state) in which the
engineis used actually is stored in the individual standard
rotation speed difference maps 31 to 34.

[0048] Accordingly, even if the engine is unitized with
a working vehicle such as a hydraulic pump or a dynamo
which is always connected to the engine, revision accu-
racy of fuel injection amount can be improved.

Industrial Applicability

[0049] The present invention is adoptable to a multi-
cylinder engine.

Claims

1. An engine having a plurality of cylinders wherein a
fuelinjection valveis provided in each of the cylinders
and opening timing of each of the fuel injection valves
can be controlled respectively, comprising:

an individual standard rotation speed output
means which outputs individual standard rota-
tion speed of each of the cylinders following fuel
injection of the corresponding fuel injection
valve when all the fuel injection valves are in
normal state;

an individual actual rotation speed calculation
means which calculates individual actual rota-
tion speed of each of the cylinders following the
fuel injection of the corresponding fuel injection
valve; and

a revision amount calculation means which cal-
culates revision amount of fuel injection amount
to each of the cylinders from the corresponding
fuelinjection valve based on difference between
the individual standard rotation speed and the
individual actual rotation speed.
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The engine as set forth in claim 1, wherein

the individual standard rotation speed output means
stores difference from the standard rotation speed
for each engine rotation speed region or each load
region, and

the difference from the standard rotation speed of
each of the cylinders is selected corresponding to
the engine rotation speed region or the load region.

The engine as set forth in claim 1, wherein

the individual standard rotation speed output means
regards crank angle at a center point between a com-
pression top dead point of the certain cylinder and a
compression top dead point of the next cylinder at a
time that all the fuel injection valves are in normal
state as standard crank angle of the certain cylinder,
and average of actual rotation speed based on fixed
change of crank angle until reaching standard of
crank angle of each of the cylinders is selected as
the individual standard rotation speed of the cylinder,
and

the individual actual rotation speed calculation
means regards crank angle ata center point between
a compression top dead point of the certain cylinder
and a compression top dead point of the next cylinder
as standard crank angle of the certain cylinder, and
average of actual rotation speed based on fixed
change of crank angle until reaching standard of
crank angle of each of the cylinders is selected as
the individual actual rotation speed of the cylinder.

The engine as set forth in claim 1, wherein

the individual standard rotation speed output means
selects maximum actual rotation speed from a com-
pression top dead point of each of the cylinders to a
compression top dead point of the corresponding
next cylinder at a time that all the fuel injection valves
are in normal state as the individual standard rotation
speed, and

the individual actual rotation speed calculation
means selects maximum actual rotation speed from
acompression top dead point of each of the cylinders
toacompression top dead point of the corresponding
next cylinder as the individual actual rotation speed.

The engine as set forth in claim 1, wherein the indi-
vidual standard rotation speed output means selects
rotation speed at a time of production and shipment
or at a time of regulation of the fuel injection valves
as the individual standard rotation speed.

The engine as set forth in claim 1, wherein the indi-
vidual standard rotation speed output means selects
rotation speed at a time that fuel injection is stopped
and the engine is motored as the individual standard
rotation speed.

The engine as set forth in claim 1, wherein the indi-
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vidual standard rotation speed output means selects
rotation speed in a state that the engine is connected
to a working machine at a time that all the fuel injec-
tion valves are in normal state as the individual stand-
ard rotation speed.

The engine as set forth in claim 1, wherein

the engine has a detection means detecting a driving
state of the engine, and

the revision amount calculation means calculates re-
vision amount when the detection means detects a
setting state of the engine.
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